Supplementary Results

Supplementary Notes
Discussion of computational analysis of MTSL rotamers
The conformational dynamics of the MTSL spin label were analyzed using the crystal structure of So H-NOX with NO bound on the proximal face of the heme (PDB code 4U9B). 1 This structure is an appropriate starting point for modeling the spectroscopically detected species because the NO-bound forms of So H-NOX (whether proximal or distal, five-coordinate or six-coordinate) are expected to adopt similar global conformations, with His 103 not ligated to the Fe center.
Moreover, the site to which the spin label is attached (Cys 17) is far removed from the heme and its dynamics are expected to be largely uncoupled to conformational changes associated with ligand binding at the heme Fe center. In order to account for small structural differences between five-and six-coordinate Fe(II)-NO species, we constructed a distal, five-coordinate Fe(II)-NO model by inverting the Fe, N, and O atomic coordinates of the proximal, five-coordinate Fe(II)-NO structure about the center of the heme. A six-coordinate, proximal Fe(II)-NO model was built by translating the Fe(II)-NO unit so that the Fe atom is positioned in the center of the heme (a very minor perturbation that was performed for the sake of completeness).
The relevant coordinates are given in Supplementary Table 2. The effects of the Fe-N-O angle and the heme-Fe-N-O dihedral angle were ignored because these values are unknown for the solution-state species. Note that both models have identical ensembles of spin label rotamers because the models differ only in the atomic coordinates of the Fe(II)-NO unit.
For both models, the resulting ensemble of distances can be divided into three distinct groups ( Supplementary Fig. 6 and 7) : a shorter set (MTSL-Fe ≈ 2.1 nm), an intermediate set (MTSL-Fe ≈ 2.5 nm), and a minor, longer set (MTSL-Fe ≈ 3.0 nm).
The distribution of conformers was highly dependent on the freezing temperature specified in the calculation; as such, we chose the default value of 175 K to approximate the water/glycerol glassing temperature and to make the analysis as unbiased as possible. Neither the shorter nor the longer ensemble of conformations corresponds to the experimentally observed distances, so we focus our discussion on the intermediate set of distances. Regardless, all sets of distances show the same changes upon NO coordination to the distal vs proximal faces (vide infra).
For the distal, five-coordinate Fe(II)-NO structure, we obtain the following MTSLatom distances: MTSL-Fe = 2.5 nm, MTSL-N = 2.35 nm, and MTSL-O = 2.3 nm. Fig. 8 ).
Given that the Fe, N, and O atoms and the nitroxide spin are not perfectly aligned in the real system, the effect of the different electronic structures on the distance distribution should be significantly lower that what is estimated here. The experimentally observed distance difference is much greater-~0.4 nm (4 Å)-and we therefore conclude that this cannot be attributed to the generation of five-and six-coordinate species with NO bound on the same face of the heme.
Orientation selection: The EPR spectrum of the Fe(II)-NO species is sufficiently broad that the probe pulses excite only certain orientations. Therefore, the effective distances between the five-and six-coordinate species are most reliably compared when the DEER experiments probe similar orientations with respect to the molecular frame. DEER spectra were recorded with the probe pulses positioned at g = 2.0165. This corresponds to orientations along gmin of the five-coordinate species Fig. 9 ). In addition, the MTSL spin label is nearly perpendicular to the plane of the heme ( Supplementary Fig. 6 ), so the interspin vector is also closely aligned with the Fe-N(O) vector. Thus, to a reasonable approximation, the orientations that are probed in the DEER experiments are similarly aligned along the interspin vector for both the five-and the six-coordinate Fe(II)-NO species.
Because the DEER experiments probe similar orientations with respect to the molecular frame, comparison of the two MTSL-Fe(II)-NO distances is appropriate.
Supplementary Tables
Supplementary Table 1 Supplementary figure 10. Intact protein mass spectrometry showed no mass increase for sample after NO treatment. a) Intact protein mass spectrum of unlabeled So H-NOX. Mass determined was 22,640 Da. b) Intact protein mass spectrum of So H-NOX-MTSL before NO treatment. The main species showed a molecular mass of 22,825 Da, with a 185 Da mass increase from the unlabeled protein, corresponding to +1 MTSL product. c) Intact protein mass spectrum of So H-NOX-MTSL after NO treatment. The main mass detected in this spectrum was 22,828 Da. This 3 Da mass increase was due to hydrogen/deuterium exchange between the protein and D2O-based buffer.
